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A new method for the prepn. of a protein by an extracellular 
bacterial secretion comprises: 

(A) constructing a vector contg. the promoter originated 
from an alkaline phosphatase gene end a gene coding ihe 
signal sequence under the control of this gene, end which 
can rcplicotc in bocterium host cell; 

(B) a gene coding the foreign protein is integrated In to 
this vector and the recombinant DN A is used to transform 
the bocterium host cell; 

(C) transformed cells ore cultured in a medium contg. 
inorg. phosphorus in amt. insufficient for the induction of 
protein synthesis and sufficient for the growth of bacteria, 
and then transferred to a medium to which inorg. phosphorus 
or a medium contg. it is added ot a constant rote; and 

(D) the foreign protein is recovered from the cultured 

liq. 
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U SE /ADVANTAGE 

The protein is obtd. by e simple genetic engineering 
method. 
EXAMPLE 

The vector used is pTA 1529 (1 ) which is prepd. from 
pTA 529 and pHS 1. 

A gene coding humun-cpithcltnl cc!l growth factor (II) 
is combined with (I) to give recombinant DN A (111). E. eeli 
K 12 YK 537 is trons formed by (ill) to give transformed cells 
(IV). 

(IV) is cultured in LB medium ond then In M-9 mcttium 
to give a liquid which is then passed through o Prep PAK 
column ond then a DEAE-TOYOPEARI. column to collect the 
desired fraction (II). < l8pp\V97LDDwgNoOM). 
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Morlierello fungus 
C87-010335 
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watcrsol. fraction Is cone, in vacuo to give 3.5 g solid. It Is purified 
by a DEAE-Sephadcx A 23 column and a XAD-2 column to give 2.1 g 
of Na tauroltth ochollc acid 3-phosphate. (7pp Dwg.No.0/0) 



The process includes a step in which a filamentous fungus belonging 
to Mortlf rella species, and able lo phosphatide a steroid cpd,. Is 
conucted with a steroid cpd. or IU alkaline metal salt. Subsequently, 
the phonphale of the steroid cpd. Is recovered. 

USK • Prepn. of highly water-sol. steroid cpd. In an example. 6 1 
llq. medium contg. 50 g glucose. 5 g peptone. 2 g yeast extract, 1 g 
K1I2P04. 2 g 0.5 g MgS04.7H20. 10 mg C*C12. 10 mg 

FeS04.7H20. 10 mg thlumtne-HO. 1 g Uurollthochollc acid and 1 I 
water Is fed Into a 10 1 fermentor and Y 2-1 species previously 
cultured In the same medium snnas above at 77 deg.C for 48 hrs. Is 
Inoculated Into the medium and cultured at 77 deg.C for 3 days with 

irrtng at 300 rpm and aeration of 0.3 wm <pH: 7m. 3). Then, the 
cultured llq. is cooled at 50 deg.C and centrlfug^d lo give a clear 
supernatant liquor. It li passed through an Amberllte XAD-2 column 
and the absorbed bed Is eluated by methanol. The eluate Is mixed 
with an extract of the centrtfuged solid and concentrated In vacuo 
and absorbed on a Sephadcx Ui20 column and It Is eluted by 
ehloroform/methanol and then eluated by methanol, and the latter 
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Optlcnlly active e-loctam cpds. (I; R,*ll) arc produced by 
selective hydrolysis of raccmic cpds. of formula (I) using a 
microorgnnism or on cniymc. 

on, 



en, 



XL 
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(I) 



R , s opt. substd. ncyl; 

R, x opt. substd. i.lkyl. nlkcnyl. olkynyl , jirvJL, olkylthlo, 

alkylsulphonyl. orylthio or arylsulphonyl or ocyloxy; and 
R , : II or protective gp. for N oton. 

TTSK /ADVANTAGE 

Optically active 3-(l-hydroxycthyl)-2-n2Ctldlnonc dcriv. 



is obtd. from optlcnlly Inactive 3-( l-ncyloxycthyl)-2-nzct- 
Idlnonc dcriv. 

These optically active aictldlnonc dcrlvs. nrc tmportnnt 
intcrmcdlotcs for corbapenem and penem dcrlvs. which have 
antibacterial octivlty. 

MICROORGANISM 

This may be chosen from boctcrU. yenst nnd fungi: 
Dscicrio: 

Arthrobactcr simplex SANK 73560 ( I AM 1GG0); 
Chromoboctcrtum violnccum SANK 72783 (ATCC 31532); 
Flavobactcrium cnpsulntum SANK 70079 (HO 12533); 
Flnvoboctcrlum mcnlngoscpticum SANK 70779 (1KO 12535):or 
Bacillus subtllls SANK 76759 (1AM 1069); 
YcnM: 

Aureobncldlum pullulana SANK IUH77 (ATCC 15-':t2»; 
Cnndldn albicnns SANK 50IGU (ll"U nr,H:tt: 
Plchln fnrinosn SANK 5RUfi2 t LAM 4:m:il: 
Tlchin tcrricoln SANK 51GB4 (I I.HM KMili: 
Ithodotoruln minutn SANK 1 1 1 I'D OWi: nr 
Socchnromyccs ccrcviBinc SANK &0it'»MIAM 45121; 



Fungi : 



,J61.'E0:95-A- | 



UjbKWJbNT PU13L1CA1: 




Aspergillus niger SANK 13658 (ATCC 9142); 
Clioclndium roscum SANK 10560 (FERM 8259); or 
llumicolo asteroidea SANK 14981 (FERM 8260). 

This may be of microorganism or animal or plant cell 
origin, examples of which arc: 

esterase (CHrboxylic-cster hydrolase. EC 3.1.1.1. e.g. pig 
liver originated commercial prod. PLE); 
lipase (triacylglycerol Hcylhydrolasc , EC 3.1.1.1. e.g. 
Aspergillus oryznc or Aspergillus niger-originntcd commercial 
prou. ); 

nminoncylnse fN-Amino acid ajninohydrolosc , KC .1.5.1.14 
e.g. commcrcinl prod, prepd. from* Aspergillus genus of 
fungi). 

Commercially availnble low-cost crude prod, such as 
Tnknriiaslasc (originated from Aspergillus oryznc) contains 
lipase and may be used ii: place of purified standard lipase. 



EXAMPLE 




OCH, 

dl-3.4-Trnns-]-(4-methoxyphcnv; )-> i ( II?' )- :-ntvi xycihyl |- 
-4-cthynyl-2-ozetidinono (GO mg) was MuL'jcctvd to sk.ikvr. 
culture with Pichia farinosn SANK 5SOG2 CAM 4 3U3) /:i 30 C C" 
for 24 hrs. 

Culture liquor was extracted with ethyl ncvtiitc. ;;n»l obu! 
crude prod. (7Gmg) was purified by silica gel TI.C icyclu- 
hcxanc /ethyl acetate = 1/1. L' . V . lamp detection. M. r = 0.32) 
to give (21 mg) of (3S .4S )- 1- )4-Mct hoxyphenyl )- 3* t ( 1R )- 1- 
-hydroxycthyl)-4-cthvnyl-2-a2etidinojie. (a)'* * -13i c (CM. 
CIICI, ).(22ppW-G9LDDwgNo.0/0). 
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Optical biochemical resolution of <♦.) .2-(4phcnoxyphcnoxy ) 
propcne-l-ol (I) comprises Interacting esterase produced by 
microorganism selected from the jrp. consisting of rteudomonai, 
Chromobactcrtum. Arlhrobacter. Alcallgcnca. Candida, 
Achromohacter. Nocardla. Flavobactcrium. Tolulopsta. 
Hrcvihactenum. Bacillus. Kscherlchla. Micrococcus, ManscnuU, 
Mucor. Corynebacterlum. Mycobacterium. Sacchnromyccs. 
Thermomyces. Humlcola, Thiiopua. Aspergillus. Stn-plnrnyces. 
Crotrtcum. Trcoderma, Aclnetobacter. Aeroinonas, IScauvcrta. 
Khodoiorula. KnU-robacter. Penleillium. Serralla. Krwtnla. 
*t*WI^^^ 

racccilomyccs. Saccharomycopsls. VcrtlcilMum and X anUomonas, 
with organic 1-1KC opt. satd. carboxyllc aciu enter of ( ♦ •)*(!) to 
resolve to optically active (I) and Its antipode estrr. 

Cultivation Is conducted at 20-40 deg.C for 1-3 da>» In ilq. medium. 
As esterase thrre are used culture liquid, ceils scjhI. frum the culture 
Ilq.. cruoe esterase sepd. from the cells or culture filtrate, culture 
filtrate contg. esterase, purified esterase and estcraie-contj;. extract 
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of concentrate. Keactlon la conducted under shaking or Btirrlng. The 
reaction temp. Is 10-70 deg C. To keep the pH constant during the 
reaction, buffer such as sodium phosphate and sodium acetate can 
be used. Use concn. of the substrate is 0 5 SO wl'/, . prcf. 10-50 *'l. r ,i. 
Prcf. 2 12C organic carboxyllc acid is used. 

ADVANTAGE • Process gives optically active (I) with very high 
optical purity, (llpp Dwg.No.0/0) 
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Determination of Amudorl cpd. comprises treating a nq. cunlR. 
Amadorl cpd. with fructosylamlno acid oxidase in the presence of 
oxygen, and dctcrmg. the amt. of oxygen consumed In the oxldn. 
reaction or dctcrmg. hydrogen peroxide formed by the reaction. 

Kcagcnt for Ihc deiermn. of Amadort cpd. contains fructosylamlno 
acid oxidase. 

Amadorl cpd. Is that formed from aldose end alpha-amlno acid, 
namely f ructosylalar.ine from glucose and alanine or 
hydroxyacclonylglyclne from glyceraldehyde and glycine. Sample 
Ilq. conlg. Amudorl cpd. is e.g. soy sauce, honey, etc. 
Fructosylamlno acid oxidase used Is pref. that obld. by cultivating 
microorganism, esp. bacteria belonging to Corynebacterlum renus 
(e.g. Corynebacterlum sp. No. 2-3-1). The dctcrmn. of oxygen Is 
carried out by oxygen electrode, and that of hydrogen peroxide by 
colorimctry. 

ADVaNTaCE . The determn. of Amadorl cpd. can be easily 
carried out. Amadorl cpd. reflects the state of food (e.g. soy sauce) 
or Infusion Ilq. during mfr. or storage. Amadorl cpd. bound by 
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protein can be dctermd. after conversion into Its free slate by the 
reaction with a suitable peptidase. This is useful fur the examination 
of dlabetci mclillui. (8pp Dwg.No.0/01 




